The impact of diet deprivation and subsequent over-allowance in prepubertal gilts on their mammary development and mammary gene expression at the end of gestation and their lactation performance over 2 parities was determined. Seventy-seven gilts were reared under a conventional (control, CTL; n = 41) or an experimental (treatment, TRT; n = 36) dietary regimen. The experimental regimen provided 70 (restriction diet, RES) and 115% (over-allowance diet, OVER) of the protein and DE contents provided by the CTL diet. Experimental diets were fed ad libitum starting at 27.7 ± 3.4 kg of BW as follows: 3 wk RES, 3 wk OVER, 4 wk RES, and 4 wk OVER. All gilts were bred, and 34 were slaughtered on d 110 of gestation (18 CTL and 16 TRT) to collect mammary tissue for compositional analyses and gene expression measurements. Remaining gilts (23 CTL and 20 TRT) were maintained for 2 parities, and litter performance data were obtained. Blood samples for hormonal and metabolite assays were obtained on d 110 of gestation from all sows slaughtered at that time and from 14 sows per treatment on d 2 and 17 of lactation in the first parity. Milk samples were obtained from these same sows on d 17 of lactation in both parities. There was a tendency for mammary parenchymal tissue to contain less protein in TRT than CTL sows (P < 0.10), and relative mRNA abundance of the signal transducer and activator of transduction 5B gene was increased in parenchyma from TRT sows (P < 0.05). Circulating prolactin (P < 0.05) and milk lactose concentrations (P < 0.01) were less, whereas milk protein content was greater (P < 0.05) in TRT sows than CTL sows on d 17 of lactation. Nevertheless, growth rate of suckling piglets over the first 2 parities was unaffected by treatment. In conclusion, the use of a diet deprivation and over-allowance regimen in the growing-finishing period did not have beneficial effects on mammary gene expression or on sow and piglet performance.
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INTRODUCTION
Sow milk yield limits the growth of suckling piglets, and because the BW of piglets at weaning is crucial for postweaning performance (Mahan, 1993) , it is essential to develop feeding regimens that will stimulate mammary development of replacement gilts to enhance their future milking potential. Nutrition of the growing gilt can have an impact on its mammary development. Indeed, a 20% feed restriction reduces mammary tissue mass (Farmer et al., 2004 ). The use of compensatory feeding regimens to stimulate mammary development and lactation potential is an avenue that has received quite a bit of interest in rodents and heifers. In rats, a stair-step nutrition model inducing compensatory growth during peripuberty only or during peripuberty and gestation (Moon and Park, 2002) improves lactation performance by modulation of mammary cell differentiation. These changes were accompanied by increases in casein β (CSN2; Moon and Park, 2002) and ornithine decarbolyxase (ODC1; Kim et al., 1998) mRNA abundance in mammary tissues. In heifers, nutritionally directed compensatory growth increased milk yield along with CSN2 gene expression in mammary tissue in late gestation and lactation Ford and Park, 2001 ). There are indications that such positive effects may also be present in swine. Crenshaw et al. (1989) demonstrated that using a diet deprivation and over-allowance regimen during the growing, finishing, and gestation phases increases sow milk yield and modulates the relative expression of CSN2 in mammary tissue, but mammary composition was not reported. It would be of interest to determine if the positive effects were due to use of the experimental feeding regimen during the growing or gestation period or both. The present experiment was undertaken to establish whether a diet deprivation and over-allowance regimen imposed during the growing-finishing period affects sow mammary development and mammary gene expression at the end of gestation and sow lactation performance. The dietary treatment was similar to that used by Crenshaw et al. (1989) but was used only during the growing-finishing period.
MATERIALS AND METHODS
Animals were cared for according to a recommended code of practice (Agriculture and Agri-Food Canada, 1993) , and procedures were approved by the institutional animal care committee.
Animals and Treatments
Seventy-seven Yorkshire × Landrace gilts were reared under a conventional (control, CTL; n = 41) or experimental (treatment, TRT; n = 36) regimen during the growing-finishing period. The TRT regimen was designed to restrict growth and then induce compensatory growth by providing 70% (restriction diet, RES) and 115% (over-allowance diet, OVER) of the CTL diet in terms of CP and DE contents. The RES diet was given for 3 wk starting at 67.9 ± 1.7 d of age (27.7 ± 3.4 kg of BW), followed by 3 wk of the OVER diet, 4 wk of the RES diet, and 4 wk of the OVER diet. All these diets were fed ad libitum and are described by Farmer et al. (2012) . Representative feed samples were taken every 3 wk throughout the experiment for compositional analyses (Farmer et al., 2012) . All gilts were bred via AI using a pool of semen from Duroc boars, and their backfat thickness was measured ultrasonically (Vetkoplus, Noveko, Lachine, Québec, Canada) at mating. They were then housed in individual gestation pens (1.5 × 2.4 m) and fed a 13% CP (3,132 kcal/kg of DE; 0.53% Lys) commercial gestation diet at a rate of 2.75, 2.5, or 2.3 kg/d throughout gestation for gilts with backfat thicknesses of <16.9 mm, 17 to 21 mm, and >21 mm for those feeding periods, respectively. Thirty-four gilts (18 CTL and 16 TRT) were slaughtered on d 110 of gestation to obtain mammary glands for compositional analyses and samples of parenchymal tissue for gene expression analyses. Their uterus was removed, and fetuses were counted and weighed; ovaries were also obtained, and the number of corpora lutea (CL) was counted. The remaining gilts (23 CTL and 20 TRT) were allowed to farrow for 2 parities. They were weighed and their backfat and LM thicknesses measured ultrasonically (Vetkoplus) at P2 of the last rib at mating and on d 1 and 17 of lactation in both parities. Litter size was recorded at birth and was standardized to 10 or 11 piglets (within treatment group) within 24 h of birth, and piglets were weighed at birth (parity 1 only), 24 h postpartum (after standardization of litter size), and on d 8 (parity 1 only) and 16 of lactation. Piglets had no access to dry feed while suckling so that their BW gain provided an estimate of milk yield. Mortality rate was recorded. In both parities, representative milk samples were obtained on d 17 of lactation by collecting milk from 3 functional glands (anterior, middle, and posterior) encompassing both sides of the udder after an intravenous injection of 1.0 mL of oxytocin (20 IU/mL, PVU, Victoriaville, Québec, Canada) was given. Pigs were separated from their dam for 45 min before oxytocin was injected. Dry matter content and concentrations of fat, protein, and lactose were measured in milk from the first lactation only, and amounts of CSN2 and whey acidic protein (WAP) proteins were measured in both lactations. The experiment took place between May 2008 and November 2009.
Blood Sampling and Assays
A jugular blood sample (15 mL) was obtained on d 110 of gestation from all sows that were slaughtered at the end of gestation to measure concentrations of IGF-1, progesterone, urea, FFA, and glucose. Of the sows that were allowed to farrow, 14 per treatment group had blood samples taken on d 2 and 17 of lactation to measure concentrations of IGF-1, prolactin (PRL), urea, FFA, and glucose. Blood samples were collected between 0800 and 1000 h. Blood samples were collected into EDTA-tubes (Becton Dickinson and Co., Rutherford, NJ), except those for glucose analyses, which were collected into tubes containing 10.0 mg of potassium oxalate and 12.5 mg of sodium fluoride to inhibit glycolysis. All samples were put on ice and centrifuged at 4°C for 12 min at 1,800 × g within 20 min; plasma was immediately recovered and frozen at −20°C until assayed. Concentrations of IGF-1 were measured with a commercial kit for humans (Alpco 26-G, Salem, NH) with small modifications as detailed previously (Plante et al., 2011) . Validation for a plasma pool from lactating sows was conducted. Parallelism was 101.2%, and average mass recovery was 101.3%. Sensitivity of the assay was 0.10 ng/mL. The intra-and interassay CV were 4.41 and 4.89%, respectively. Concentrations of PRL were determined according to a previously described RIA (Robert et al., 1989) . The radioinert prolactin and the first antibody to prolactin were purchased (A. F. Parlow, US National Hormone and Pituitary Program, National Institute of Diabetes and Digestive and Kidney Diseases, Torrance, CA). Validation for a plasma pool from lactating sows was conducted. Parallelism was 102.4%, and average mass recovery was 101.9%. Sensitivity of the PRL assay was 1.5 ng/mL. The intraand interassay CV were 6.21 and 5.78%, respectively. Progesterone was measured with commercial kits (Progesterone CT, ICN Pharmaceuticals Inc., Costa Mesa, CA). Intra-and interassay CV were 4.25 and 1.41%, respectively. Glucose was measured by an enzymatic colorimetric method with a commercial kit (Boehringer Mannheim, Laval, Québec, Canada) . Intra-and interassay CV were 1.67 and 1.74%, respectively. Urea was measured by colorimetric analysis using the Autoanalyzer 3 of Technicon (Technicon Instruments Inc., Tarrytown, NY) according to the method of Huntington (1984) . Intra-and interassay CV were 1.70 and 1.30%, respectively. Concentrations of FFA were also measured by colorimetry with a commercial kit (Wako, Richmond, VA). Assays were done separately for samples from gestating gilts and lactating sows. Intra-and interassay CV were 2.06 and 3.70%, respectively, for gestating gilts and were 4.86 and 3.93%, respectively, for lactating sows.
Milk Composition
Whole milk was analyzed for DM, CP, fat, and lactose contents. Dry matter was measured according to a validated method using forced-air oven drying (AOAC, 2005) . Protein content was determined in duplicates with the micro-Kjeldahl method (Kjeltec Auto System, Tecator AB, Hoganas, Sweden), and fat was extracted using an established ether extraction method (AOAC, 2005) . Lactose was measured by a colorimetric method using a commercial kit (Megazyme International Ireland Ltd., Bray Business Park, Bray, Co. Wicklow, Ireland). Intra-and interassay CV were 1.36 and 0.33%, respectively.
CSN2 and WAP Protein Quantification
Milk samples (200 µL) were centrifuged at 5,000 × g for 15 min at room temperature, and the aqueous phase (skim milk) was collected and conserved at −20°C until used for protein quantification. Milk protein concentration was determined using a colorimetric assay (RC DC Protein Assay, Bio-Rad Laboratories, Hercules, CA), and BSA was used as the standard. To validate the specificity of CSN2 and WAP antibodies, a western blot analysis was first performed. Proteins were separated on 10% SDS-PAGE gels and transferred to PVDF membranes (Bio-Rad Laboratories). Membranes were, then, blocked overnight at 4°C in blocking solution composed of Tris-buffered saline with 0.1% Tween-20 (TBST) containing 5% skim milk. Membranes were incubated with diluted 1:10,000 rabbit polyclonal peptide-specific antibodies raised against pig CSN2 (LALARAKEELNASGETVESLSSS; NRC Biotechnology Research Institute, Montreal, Québec, Canada) or with diluted 1:1,000 rabbit polyclonal peptide-specific antibodies raised against pig WAP (ALAPALNLPGLATCPELSSSSE; NRC Biotechnology Research Institute) proteins in blocking buffer at room temperature for 1 h. Membranes were washed in TBST and then incubated in blocking buffer containing a 1:1,000 dilution of goat anti-rabbit IgG (H+L)-HRP conjugated antibodies (Alpha Diagnostic International, San Antonio, TX). Detection of proteins was initiated using the premixed ECL Plus reagent (Phoenix Pharmaceutical, Saint Joseph, MO), and chemiluminescence was detected using a 16-bit megapixel CCD camera FluorChem 8,800 (Alpha Innotech Corp., San Leandro, CA). Different dilutions were tested for the primary (1:500 to 1:1,000) and secondary (1:1,000 to 1:10,000) antibodies. For all dilutions, a single band corresponding to the expected molecular weight was observed for both the CSN2 and WAP proteins, thus confirming the antibody specificity.
Casein β and WAP protein quantification was then performed using Dot-blot analyses. Different conditions of primary (CSN2 and WAP, 1:2,500 to 1:20,000) and secondary (CSN2 and WAP, 1:1,000 to 1:25,000) antibodies were tested to determine the best dilutions to be used. A pooled protein sample consisting of all extracted milk protein samples (n = 43) was made and protein concentration measured as described before. Each PVDF membrane included a standard curve made of different quantities (0.0, 0.2, 0.5, 1.0, 2.0, and 4.0 µg) of the pooled protein sample. Moreover, 1 µg of all individual milk protein extracts was deposited on the PVDF membrane using a 96-well Dot-blot apparatus (Bio-Rad Laboratories). The primary (dilution 1:10,000) and secondary (dilution 1:25,000) antibodies used in Dot-blot assays are the same used for the western blot analyses as described before. The Dot-blot membranes were vacuum-dried for 30 min and air-dried for an additional 60 min. Membranes were blocked, incubated with primary and secondary antibodies, and proteins were detected as described before for the western blot analysis. On each membrane, standard curves and experimental samples were duplicated and this experiment was repeated twice (2 membranes). Dot-blot images were quantified using a software [AlphaEase FC (FluorChemSP), Alpha Innotech Corporation, San Leandro, CA]. Each dot volume was calculated as total dot intensity minus median local background value multiplied by dot area. For each experimental sample, an integrated density value was obtained, and arbitrary quantity units were then determined from their respective standard curve values.
Mammary Gland Measurements
At slaughter, mammary glands from 1 side of the abdominal wall were excised and were stored at −20°C until dissection and analyses for tissue composition.
Frozen mammary glands were trimmed of skin and teats and subsequently stored at −20°C. They were then sawed into 2-cm slices, and mammary parenchymal tissue from each slice was dissected from surrounding adipose tissue (i.e., extraparenchymal tissue) at 4°C, and both parenchymal and extraparenchymal tissue weights were recorded. Parenchymal tissue from all dissected and sliced glands was homogenized, and a representative sample was used for determination of composition by chemical analysis. The RNA content of parenchymal tissue was measured by UV (Volkin and Cohn, 1954) , and the DNA content of parenchymal tissue was evaluated in all samples using a method based on fluorescence of a DNA stain (Labarca and Paigen, 1980) . Dry matter, protein, and lipid contents were also determined (AOAC, 2005) in parenchyma. Parenchymal tissue samples were collected on d 110 of gestation for measurement of the relative mRNA abundance for IGF-1, the long form of the PRL receptor (PRLR-LF), signal transducers and activators of transcription (STAT) 5A, STAT5B, WAP, CSN2, gamma-glutamyltransferase1 (GGT1), and ODC1. These samples were frozen immediately in liquid nitrogen and stored at −80°C.
RNA Extraction, cDNA Synthesis, and Real-Time PCR Amplifications of Studied Genes
Total RNA was extracted from parenchymal tissue and reverse-transcribed as described previously (Labrecque et al., 2009 ). The relative mRNA abundance of studied genes (IGF1, PRLR-LF, STAT5A, STAT5B, WAP, CSN2, GGT1, and ODC1) was determined using real-time PCR amplifications. Primers (Farmer et al., 2012) were designed with a software (Primer Express software 3.0, PE Applied BioSystems, Foster City, CA). The PCR amplifications were performed in a 10-µL reaction volume consisting of 300 nM forward and 300 nM reverse (150 nM for STAT5A and ODC1) primers, 5 µL of 2 × Power SYBRGreen Master Mix (PE Applied BioSystems), 3 µL of 15 × diluted cDNA, and 0.05 µL of Uracil N-glycosylase AmpErase (PE Applied BioSystems). Cycling conditions, detection, and data analysis were performed as described previously (Labrecque et al., 2009 ). Specificity of amplified fragments was verified with the melting curve analysis using a software (Dissociation Curves v1.0, PE Applied BioSystems). Three reference genes were amplified to identify the one that was the least affected by treatments. These reference genes are peptidylprolyl isomerase A (PPIA), glyceraldehyde-3-phosphate dehydrogenase, and ubiquitin C. Amplifications were performed in triplicate, and standard curves were established in duplicate for each gene. Standard curves were composed of serial dilutions of complementary DNA pools (Labrecque et al., 2009 ) and were used to obtain the relative quantification of mRNA using the standard curve method (User Bulletin 2; Applied Biosystems, 1997). Relative quantification values were then normalized using the PPIA reference gene, which was the least affected by treatment (P > 0.10). For each experimental sample, the amount of the studied genes relative to PPIA mRNA was determined from their respective standard curves. Relative quantity ratios were obtained by dividing the relative quantity units of the studied genes by those of PPIA. Mean values from triplicates were used to perform the statistical analyses.
Statistical Analyses
The MIXED procedure (SAS Inst. Inc., Cary, NC) was used for statistical analyses. The univariate model used for milk composition, mammary gland composition, real-time PCR, Dot-blots, litter size at birth, and ovarian variables included the effect of treatment, with the residual error being the error term used to test main effects of treatment. Repeated measures ANOVA with the factors treatment (the error term being sow within treatment) and day of age (or week of lactation for piglet BW; the residual error being the error term) and the treatment × day (or week) interaction were carried out on sow backfat and loin thicknesses, BW, and hormonal data as well as on piglet BW. The slice option was used to determine effects at each time. Data were corrected with a logarithmic transformation (using natural logarithms) when variances were not homogeneous. Data in tables and figures are presented as least squares means ± maximal SEM.
RESULTS

Hormonal, Mammary, Ovarian, and Fetal Data at the End of Gestation
Circulating concentrations of urea, FFA, glucose, IGF-1, and progesterone in sows on d 110 of gestation are shown in Table 1 . None of these variables was altered by treatment (P > 0.10). Weight of the ovaries at slaughter, on d 110 of gestation, was not affected by dietary regimen, being 10.33 and 9.53 ± 0.63 g for CTL and TRT gilts, respectively, for the right ovary and 10.34 and 11.36 ± 0.69 g for CTL and TRT gilts, respectively, for the left ovary. The same was true for the numbers of CL, which were 9.12 and 8.60 ± 0.66 for CTL and TRT gilts, respectively, for the right ovary and 9.41 and 10.07 ± 0.56 for CTL and TRT gilts, respectively, for the left ovary. The number of fetuses on d 110 of gestation (13.47 and 13.87 ± 0.86 g for CTL and TRT litters, respectively) and weight of fetuses (1.04 and 1.03 ± 0.04 kg for CTL and TRT litters, respectively) were not affected (P > 0.10) by treatment.
Composition of mammary tissue at slaughter and mRNA abundance of selected genes in mammary parenchyma are shown in Table 2 . The parenchymal tissue of TRT sows tended to contain less protein (P < 0.10) and to have a reduced protein/DNA ratio (P < 0.10) compared with that of CTL sows. None of the other mammary gland composition data varied between CTL and TRT treatments. The relative mRNA abundance of STAT5B in mammary parenchyma was greater for TRT than CTL sows (P < 0.05), whereas there was no difference (P > 0.10) for the other studied genes.
Sow and Piglet Performances
Body weight, backfat thickness, and LM thickness of sows at mating and on d 1 and 17 of lactation for parity 1 are shown in Table 3 . The only effect of treatment was a smaller decrease in thickness of the LM during lactation for TRT compared with CTL sows (P < 0.05). Body weight, backfat thickness, and depth of LM were also noted from sows at mating and on d 1 and 17 of lactation over the second parity, and neither these nor the differences between d 1 and 17 of lactation varied between treatments groups (data not shown). The total number of live piglets at birth was not affected (P > 0.10) by treatment (data not shown) in both parities. The percent preweaning mortality of piglets was similar 1 CTL = control (n = 18) and TRT = treatment regimen (n = 16), which provided 70% (restriction) and 115% (over-allowance) of the CTL diet in the CP and DE contents. Diets were fed ad libitum starting at 27.7 ± 3.4 kg of BW as follows: 3 wk restriction, 3 wk overallowance, 4 wk restriction, and 4 wk over-allowance. Means within a row with different superscripts differ (P < 0.05).
c,d
Means within a row with different superscripts tend to differ (P < 0.10).
1 CTL = control (n = 18) and TRT = treatment regimen (n = 16), which provided 70% (restriction) and 115% (over-allowance) of the CTL diet in the CP and DE contents. Diets were fed ad libitum starting at 27.7 ± 3.4 kg of BW as follows: 3 wk restriction, 3 wk over-allowance, 4 wk restriction, and 4 wk over-allowance. Relative mRNA abundances. Values correspond to the relative abundance of mRNA of the studied genes. PRLR-LF, long form of the prolactin receptor; STAT5A and STAT5B, signal transducers and activators of transcription 5A and 5B; WAP, whey acidic protein; CSN2, casein β; GGT1, gamma-glutamyltransferase 1; and ODC1, ornithine decarboxylase 1.
(P > 0.10) for litters from both treatment groups in the first (4.02 and 4.46% for CTL and TRT, respectively) and second (4.30 and 3.17% for CTL and TRT, respectively) parities. Body weight and BW gain over lactation for piglets suckling sows from each treatment group over 2 parities are shown in Table 4 . These were not affected (P > 0.10) by dietary treatment.
Hormonal, Metabolite, and Milk Data in Lactation
Circulating concentrations of urea, FFA, glucose, IGF-1, and PRL in sows on d 2 and 17 of lactation are shown in Table 5 . There was a treatment × lactation day interaction (P < 0.01) for circulating PRL concentrations, with values being greater in CTL than TRT sows (P < 0.05) on d 17 but not (P > 0.10) on d 2 of lactation. None of the other measured variables was affected by treatment, but urea, IGF-1, and PRL were affected by day of lactation (P < 0.01) with values for urea and IGF-1 increasing and those of PRL decreasing as lactation advanced.
Milk composition on d 17 of lactation is shown in Table 6 . There was more lactose (P < 0.01) and less protein (P < 0.05) in the milk of CTL compared with that of TRT sows. There was also a tendency for percentage of fat to be less in milk from CTL than TRT sows (P < 0.10). For both parities, the abundance of CSN2 and WAP proteins in milk was not affected by treatment.
DISCUSSION
Results from the current study demonstrated that the use of diet deprivation and over-allowances during the growing-finishing period does not bring about the beneficial effects on sow and litter performances that were Means within a row with different superscripts differ (P < 0.05).
1 CTL = control (n = 23) and TRT = treatment regimen (n = 20), which provided 70% (restriction) and 115% (over-allowance) of the CTL diet in the CP and DE contents. Diets were fed ad libitum starting at 27.7 ± 3.4 kg of BW as follows: 3 wk restriction, 3 wk overallowance, 4 wk restriction, and 4 wk over-allowance. 1 CTL = control (n = 23) and TRT = treatment regimen (n = 20), which provided 70% (restriction) and 115% (over-allowance) of the CTL diet in the CP and DE contents. Diets were fed ad libitum starting at 27.7 ± 3.4 kg of BW as follows: 3 wk restriction, 3 wk overallowance, 4 wk restriction, and 4 wk over-allowance.
2 Maximum value. Means within a row with different superscripts differ (P < 0.05).
1 CTL = control (n = 14) and TRT = treatment regimen (n = 14), which provided 70% (restriction) and 115% (over-allowance) of the CTL diet in the CP and DE contents. Diets were fed ad libitum starting at 27.7 ± 3.4 kg of BW as follows: 3 wk restriction, 3 wk overallowance, 4 wk restriction, and 4 wk over-allowance.
observed when such diets were given in the growing, finishing, and gestation periods (Crenshaw et al., 1989) . This indicates that the physiological state (i.e., growth vs. gestation) or endocrine status of the animal at the time of imposition of such a feeding regimen affects the biological response. On the other hand, ingredients used in the diet formulation may have come into play because Crenshaw et al. (1989) did see some compensatory growth at the end of the finishing period, whereas that was not observed with the present diets (Farmer et al., 2012) . Sunflower hulls were used as a fiber source in Crenshaw et al. (1989; J. D. Crenshaw, APC Inc., Ankeny, IA, personal communication) , whereas soybean hulls and wheat middlings were used in the present study. Even though formulation of the restriction diet was done to decrease the DE content by 30% compared with the CTL diet in both studies, the composition of the fiber fraction of those 2 diets differed, and this may have been a factor for the discrepancy in the results. It is, therefore, still not known whether compensatory growth in the gestation period or growing-finishing period has greater beneficial effects on lactation performance in swine. In rats, when a compensatory feeding model was used in prepuberty or in gestation (Kim and Park, 2004) , mammary epithelial cell proliferation was stimulated and lactation performance was improved. Nevertheless, it was mentioned that the gestational period may be the most critical stage of mammary development and the most sensitive to energy modulation (Kim and Park, 2004) .
There are species differences in the amount of mammary growth that occurs during gestation (Thordarson and Talamantes, 1987) , and this could likely influence the mammary response to compensatory feeding regimen. In rats, approximately 65% of the total mammary parenchymal growth takes place during pregnancy (Paape and Sinha, 1971) compared with approximately 80% in swine (Sorensen et al., 2002) . It would, therefore, be of great interest to determine the impact of compensatory feeding regimen in gestating sows on their mammary development. It is important to mention that extensive mammary growth also takes place during lactation in sows (Kim et al., 1999) and that this growth, which is stimulated by suckling piglets, can be sufficient to overcome deficiencies in mammary development that occurred before lactation (Zaleski et al., 1996) .
Interestingly, the effects observed on mammary development on d 110 of gestation differ from those seen at puberty when using the same feeding regimen (Farmer et al., 2012) . In fact, the detrimental effect of the diet deprivation and over-allowance regimen on mammary composition was greater after puberty (235 d of age) than on d 110 of gestation, indicating that gilts could somehow correct for this during gestation. Furthermore, the effect observed after puberty was a substantial reduction in parenchymal tissue mass, whereas the effect observed in late gestation was a reduction in the percentage of protein, thereby indicating that effects are not static but evolve as the physiological status of the animal changes. The effect of the experimental regimen on relative mRNA abundance of studied genes also differed between 235 d of age (Farmer et al., 2012) and d 110 of gestation (current study). Indeed, TRT gilts had less STAT5B mRNA and less parenchymal tissue weight than CTL gilts at 235 d of age, whereas in the current study, the dietary treatment had no effect on parenchymal tissue weight, and it increased STAT5B mRNA levels. We have previously reported that greater parenchymal tissue weight is associated with greater STAT5B mRNA abundance in d 110-pregnant gilts (Palin et al., 2002) and in prepubertal gilts (Farmer and Palin, 2005) . The reason for the greater abundance of STAT5B mRNA in TRT compared with Means within a row with different superscripts differ (P < 0.01).
Means within a row with different superscripts differ (P < 0.05).
e,f
1 CTL = control (n = 14) and TRT = treatment regimen (n = 14), which provided 70% (restriction) and 115% (over-allowance) of the CTL diet in the CP and DE contents. Diets were fed ad libitum starting at 27.7 ± 3.4 kg of BW as follows: 3 wk restriction, 3 wk over-allowance, 4 wk restriction, and 4 wk over-allowance. CTL sows on d 110 of gestation, therefore, remains to be determined. After phosphorylation, STAT5B forms homodimers and translocates into the nucleus where it activates the expression of downstream target genes such as WAP and CSN2 (Liu et al., 1995) . In the current study, even though the dietary treatment increased STAT5B mRNA abundance, this was probably not associated with an increase in STAT5B phosphorylation because there was no effect on WAP and CSN2 gene expression.
None of the differences in circulating IGF-1 and metabolites (urea, FFA, and glucose), which were observed from wk 3 to 14 of this feeding regimen in a previous study (Farmer et al., 2012) , were still present on d 110 of gestation. This was to be expected because gilts were all fed similarly from wk 14 until the end of gestation (d 110). Nevertheless, milk fat, protein, and lactose measured on d 17 of lactation were affected in the current study, which is contrary to results of Crenshaw et al. (1989) where milk fat and protein, on d 21 of lactation, were unaltered by the diet deprivation and over-allowance regimen in the growing-finishing and gestation periods; however, they did not measure lactose content. The failure of the current feeding regimen to improve performance of suckling piglets may be because the potential benefits of increased fat and protein contents of milk in TRT sows was likely counteracted by the reduced lactose content, which is often indicative of milk yield (Farmer et al., 2001) . Concurrently, the reduced circulating PRL concentrations in TRT compared with CTL sows on d 17 of lactation would also indicate a decreased milk yield because of the essential role of PRL for galactopoiesis in swine (Farmer et al., 1998) . However, the mode of action for these decreased PRL concentrations is not known.
Excessive fat and protein mobilization during lactation substantially reduces subsequent reproductive performance. Indeed, it was previously reported that extensive body protein mobilization during lactation can reduce litter growth and influence ovarian follicular development at weaning (Clowes et al., 2003) . In the current study, TRT sows had a smaller decrease in thickness of the LM during lactation compared with CTL sows. Thus, it would be interesting to determine whether this difference translates into an advantage for TRT sows in terms of ovarian follicular development, yet current results on total litter size in parity 2 sows do not indicate that would be the case. In conclusion, current results show no advantage of using a diet deprivation and over-allowance regimen in the growingfinishing phase on mammary development or gene expression at the end of gestation and on sow milk yield over 2 parities.
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